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Presenting features ofprimary angle-closure glaucotna
in patients ofmixed ethnic background
J. F. SALMON
Abstract The relative frequency with which patients present
with acute or chronic angle-closure glaucoma
depends on their ethnic background. In order to
exanrlne the presenting features and effects of pri-
mary angle-closure glaucoIIla in people of IIlixed
ethnicity, we reviewed all 'coloured' patients who
presented to Groote Schuur Hospital with this
diagnosis during a 5-year period. Of the 92
patients, 33 (36%) presented with acute angle-clo-
sure glaucOIna and 59 (64%) with chronic angle-
closure glaucoma. The level of intra-ocular pres-
sure on presentation correlated well with the
nUIllber of quadrants of angle closure (correlation
coefficient: r =0,73, P < 0,001). When individual
eyes were assessed, a mean cup/disc ratio of;;;. 0,8
was present in 350/0 (65/184) and glaucomatous
visual field loss was present in 56,5% (104/184).
Total uni-ocular blindness secondary to chronic
angle-closure glaucoma, was found in 16 (17%)
patients. This study indicates that 'coloured'
patients with primary angle-closure glaucom.a are
more likely to present with chronic sym.ptom.s and
signs, and that the disease IIlay result in devastat-
ing ocular damage and visual loss. In patients of
mixed ethnic background with signs of primary
glaucoma, chronic angle-closure should be
excluded by careful gonioscopic evaluation of the
drainage structures of the eye.
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P rimary glaucoma is classified into twO mainentities: open-angle glaucoma and angle-closureglaucoma. The conditions are differentiated by
examination of the drainage structures of the eye with a
gonioscope. In patients with angle-closure glaucoma,
the trabecular meshwork is partially or totally closed by
the iris root. Accurate differentiation between these two
entities is important because the therapy of angle-
closure glaucoma is signilicantly different from that of
open-angle glaucoma.
Clinically, patients with angle-closure glaucoma may
present with a red painful eye (so-called 'acute' glau-
coma) or with a white eye and gradual, painless loss of
vision (so-called chronic angle-closure glaucoma). The
relative frequency of the tWO presenting profiles are
dependent on the race of the individual. In whites, acme
glaucoma is significantly more common than chronic
angle-closure glaucoma. l ,2 However, in blacks and orien-
tals the reverse is true, and most patients present v,.jth
chronic angle-closure glaucoma.3-'
The Cape Coloured people, a distinct ethnic group
residing in the Cape Peninsula, South Africa, have ori-
ental, indigenous African and European ancestors. 8 The
presenting features of angle-closure glaucoma and the
effect of this disease on vision in these people, have not
previously been reported.
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Patients and methods
All new 'coloured' patients who presented to Groote
Schuur Hospital between January 1986 and December
1990 with the diagnosis of primary angle-closure glau-
coma were assessed.
The diagnosis of primary angle-closure glaucoma
was made on presentation if the intra-ocular pressure
was > 21 mmHg, or if a glaucomatous visual field was
found, in the presence of a partially or totally closed
angle or peripheral anterior synechiae. Provocation tests
were not performed. Patients with secondary angle
closure (e.g. secondary to uveitis, angle neovascularisa-
tion and lens intumescence) were excluded.
On presentation, patients were classified into one of
twO groups, acute or chronic, according to features.
Patients who presented with a red painful eye, raised
intra-ocular pressure and a closed angle were classified
as having acute glaucoma. Those who presented Mth a
histOry of painless visual loss, a non-inflamed eye, raised
intra-ocular pressure and a partially closed angle were
classified as having chronic angle-closure glaucoma. The
appearance of the optic disc was not taken into account
when classifYing either of these groups! Those patients
who presented with a previous history of intermittent
ocular pain or headache associated with a partially
occluded angle, a normai intra-ocular pressure and glau-
comatous disc cupping, were included in the chronic
angle-closure glaucoma group. A record was kept of all
patients with acme or chronic angle-closure glaucoma
whose history suggested pre\.jous intermittent closure of
the angle. Fellow eyes with a shallow anterior chamber,
an occludable angle but a normal intra-ocular pressure
and optic disc, were considered to be 'predisposed' to
primary angle-closure glaucoma.
All patients were assessed by the same observer and
underwent a full ophthalmic examination including slit-
lamp examination, applanation tonometry and direct
ophthalmoscopy. The best corrected visual acuity was
recorded after control of the acme episode of intra-ocu-
lar pressure rise. The drainage angle was assessed by
means of manipulative Goldmann gonioscopy or inden-
tation gonioscopy. In the areas classified as closed, only
Schwalbe's line was visible. The angle was divided into
four quadrants and noted as 1/4, 2/4, 3/4 or 4/4 closed.
The average of the vertical and horizontal cup/disc ratios
was recorded. Visual fields were assessed in all sighted
patients by means of a Humphrey automated field ana-
lyser using a three-level screening strategy. In patients
with optic disc cupping, a field was considered glauco-
matous if 17 or more absolute and/or relative defects
were present in the full test area. lo If the visual field
could not be assessed on presentation, the examination
was performed once the acme condition had been con-
trolled.
Statistical analysis was performed using the HeSt and
Pearson's test of correlation. A finding was considered
significant at P < 0,05.
Results
In the 5-year period, 92 new patients presented with pri-
mary angle-closure glaucoma. The mean age at presen-
tation was 62,2 years (44 - 82 years) and 69 (75%) were
women.
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Thirty-three (36%) patients presented with acme
angle-closure glaucoma and 59 (64%) with chronic
angle-closure glaucoma, a ratio of nearly 1:2. Six
patients had bilateral acme glaucoma and 38 had bi-
lateral chronic angle-closure glaucoma on presentation
(Table I). Twenty patients with chronic angle-closure
glaucoma gave a definite history of previous intenninen l
ocular pain and headache. Thirty-two fellow eyes were
predisposed to angle-elosure glaucoma.
with signs of acute glaucoma and in 80 eyes with
chronic angle-closure glaucoma (104/184, 56,5%). In
15 eyes with acute and in 28 with chronic angle-closure,
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Eighteen patients presented with no light perception
in one eye. The cause of the blindness was absolute
angle-closure glaucoma in 13 patients (4 with acute
glaucoma), neovascular glaucoma secondary to a central
retinal vein occlusion in 3 patients and phthisis bulbi
secondary to trauma in 2 patients. The fellow eyes in
these 18 patients were also found to have experienced
severe visual loss (Fig. 3). A diagnosis of chronic angle-
FIG. 2.
Best corrected visual acuity and mean cup/disc ratio in
















Fellow eye Acute Chronic Total
Acute 6 6
Chronic 8 41 49
Predisposed 17 15 32
Other' 2 3 5
Total 33 59 92
TABLE I.
Diagnosis in presenting and fellow eyes of 92 patients
with primary angle-elosure glaucoma
The mean cup/disc ratio was greater than 0,7 in 65
of 184 (35%) eyes, and the visual acuity assessed after
control of the acute episode was worse than 6/12 in 79
(43%) eyes (Fig. 2). In 51 patients, the reduction in
visual acuity was related mainly to nuclear sclerosis,
although early corticular lens opacity and posterior sub-
capsular cataract were also observed. While cataract for-
mation prevented examination of the optic disc in 3
eyes, intumescence of the lens was not found.
Glaucomatous visual field loss was found in 24 eyes
AG.1.
Mean intra-ocular pressure on presentation with one stan-
dard deviation compared with the number of quadrants of
angle closure.
The mean intra-ocular pressure in eyes presenting
with acute angle-closure glaucoma was 51 mmHg; with
chronic angle-closure glaucoma 34,4 mmHg; and in
eyes that were considered to be predisposed to closure,
16,2 mrnHg. Despite a mean intra-ocular pressure of
34,4 mmHg in eyes with chronic angle-closure, the
intra-ocular pressures were found to be between 40
mmHg and 49 mmHg in 22 eyes and between 50 and
59 mmHg in 13 eyes.
The intra-ocular pressure on presentation was com-
pared with the number of quadrants of angle closure
(Fig. 1). The superior quadrants were consistently
involved in all eyes. The greater the number of closed
quadrants, the higher the initial intra-ocular pressure.
The correlation berween the intra-ocular pressure on
presentation and the number of closed quadrants was
good (correlation coefficient T = 0,73; P < 0,001).
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closure glaucoma was made in 12 fellow eyes (mean
intra-ocular pressure 33,7 mmHg) and acute angle-clo-
sure glaucoma in 5 fellow eyes (mean intra-ocular pres-
sure 50,2 mmHg). One eye was considered to be
predisposed to angle closure (mean intra-ocular pressure
16 mmHg). Only 4 of these 18 patients had a visual
acuity of more than 6/12 with a normal optic disc and
full visual fields.
Discussion
The presenting features of primary angle-closure glau-
coma depend on the ethnic background of the patients. 9
The majority of white patients with angle-closure glau-
coma in South Africa and Europe present with acute
symptoms and signs. I •7 Blacks in South Africa and
America, and orientals usually present with chronic
manifestations. '.4.7 These patients give a history of
gradual visual loss that, without treatment, may progress
to irreversible blindness.'
Historically, the so-called 'coloured' people trace
their origins back to the 17th century. Their ancestors
were introduced to Africa from eastern countries (the
Malay Archipelago, Ceylon and India) and East Africa
(Madagascar and Mocambique). Other ancestors were
local indigenous people (the Khoi-Khoi and San) and,
to a lesser extent, Europeans. 8 ·These racial influences
are evident in their present-day genetic characteristics."
In order to smdy the presenting features and effect on
the eye in patients of mixed ethnic background, 92 new
coloured patients who presented during a 5-year period
were reviewed.
Patients with angle-closure glaucoma may present
with an acute, subacute (intermittent) or chronic condi-
tion. This classification is an oversimplification, because
a combination of these types is often seen. 9 A patient
presenting with an acute attack may have a deeply.
excavated disc in one or both eyes due to long-standing
chronic angle-closure glaucoma. Similarly, a patient
with chronic angle-closure glaucoma may also be suffer-
ing from asymptomatic intermittent episodes of angle-
closure. In this smdy therefore, the features on presen-
tation were assessed irrespective of glaucomatous disc
damage and the patients were divided into only two
categories, acute or chronic angle-closure glaucoma.
Seven patients who presented with quiet eyes, shallow
anterior chambers, partially occluded angles, normal
intra-ocular pressures and cupped discs were included
in the chronic angle-closure glaucoma group.
Chronic angle-closure glaucoma is also referred to as
'creeping' angle closure." This disease is often misdiag-
nosed because it closely resembles primary open-angle
glaucoma, in that patients are asymptomatic, have quiet
eyes and 'often have cupping of the optic disc and visual
field loss. Gonioscopy is the key to the diagnosis of
chronic angle-closure glaucoma and it reveals a narrow
angle with apposition between the iris and the trabecular
meshwork. Apposition may result in permanent occlu-
sion of the angle with peripheral anterior synechiae. The
treatment for primary angle-closure glaucoma is laser
iridotomy.13 After this procedure, residual glaucoma is
treated in a stepwise fashion by means of medical
therapy and filtering surgery as needed.
Of the 92 patients, 69 (75%) were women and the
mean age at presentation was 62,2 years. European
studies have reponed an identical sex distribution. I .'
Other studies show that most patients present in their
6th and 7th decades. I•7•14 There were no differences
between the demographic characteristics of patients with
acute glaucoma and those with chronic angle-closure.
During this 5-year period, 33 (36%) patients pre-
sented with an acute episode of angle closure and 59
(64%) patients with signs of chronic angle-closure glau-
coma, a ratio of 1:2. Although it has been reponed that
acute angle-closure glaucoma is rare in blacks, Luntz7
found an incidence of 32% and therefore a similar
acute/chronic ratio."· Twenty (21,7%) patients gave a
definite previous history of intermittent ocular pain
before presentation. In a study from Israel, 23% of
patients with primary angle-closure glaucoma gave a his-
tory of subacute episodes, but Lowe 15 reponed that
nearly 50% of patients who presented with acute glau-
coma had experienced similar symptoms in the past.
Because of the asymptomatic nature of intra-ocular
pressure spikes in our patients, the incidence of previous
subacute episodes of angle-closure glaucoma may have
been higher than 21,7%. All the fellow eyes of the 32
(35%) patients who presented with unilateral acute or
chronic angle-closure glaucoma, were predisposed to
angle-closure. Six (6,5%) patients presented with bi-
lateral acute glaucoma, a figure in accordance with pre-
vious repons.'
The mean intra-ocular pressure on presentation was
higher in patients with acute 3llgle-closure glaucoma (51
mmHg) than in patients with chronic angle-closure
(34,4 mmHg). The mean intra-ocular pressure for eyes
predisposed to angle-elosure was 16,2 mmHg, which is
similar to previously reponed 'normal' intra-ocular pres-
sure values. I. It was remarkable how high the intra-ocu-
lar pressure was on presentation in some patients with
chronic angle-closure glaucoma (13 patients had an
intra-ocular pressure of more than 50 mmHg) who had
no symptoms or signs of acute congestion or corneal
oedema. Similar findings have been noted in blacks in
Africa and in America and have not been explained.4-6
The level of intra-ocular pressure on presentation
correlated well with the number of closed quadrants of
drainage angle assessed gonioscopically. Although it has
previously been suggested that the height of the intra-
ocular pressure is directly related to the extent of angle
closure, a linear relationship and high correlation coeffi-
cient has not been shown before."
Most of these patients presented with reduced visual
acuity and glaucomatous visual fields. In 51 patients
early cataract was found. These lens changes were prob-
ably age-related, although Lowe17 has suggested that
nuclear sclerosis may be a complication of primary
angle-closure glaucoma. In addition, the effects of the
acute and chronically raised intra-ocular pressure were
present in many eyes. Only 15 patients with acute glau-
coma were found to have a normal disc with full visual
fields. Advanced disc excavation was present in 35% of
eyes and glaucomatous visual field loss in 56,6% of eyes.
Unilateral blindness was evident in 13 patients with
absolute glaucoma and in 3 patients with neovascular
glaucoma secondary to a central retinal vein occlusion;
the latter is a complication of primary angle-closure
glaucoma that has been recognised previously. 18
Evidence of advanced optic disc damage was present in
the fellow eyes of most of the patients who presented
with one blind eye. A similar pattern of destructive eye
disease has been noted in south-east Asia. 19 This is in
marked contrast to the findings of Leighton er al.,1 who
reponed that 5 of 77 (6,5%) English patients had a
blind eye (1 with neovascular glaucoma, 1 with a central
retinal vein occlusion and 3 with absolute angle-closure
glaucoma).
The effects of raised intra-ocular pressure on other
anterior segment structures were not significant.
Corneal oedema was present in only 23 patients on pre-
sentation. Of these, 9 had acute glaucoma with a normal
optic disc and 14 had acute glaucoma with a cuppe'd
disc. Patients with chronic angle-closure glaucoma had
no corneal oedema despite high intra-ocular pressures
and in 10 patients with acute glaucoma, a clear cornea
was found. This finding has been recognised previously
and is difficult to explain, as significant corneal endothe-
lial cell loss has been demonstrated following acute
intra-ocular pressure elevation. 17.20
This study was supponed by grants from the Medical
Research Council of South Africa and the Universiry of
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The reliability ofmortality data in Johannesburg
M. DE BEER, G. N. PADAYACHEE, C. IJSSELMUIDEN, D. COETZEE
Abstract Infonnation on deaths in Johannesburg is col-
lected on a voluntary basis by the Johannesburg
City Health Department frOIn the Department of
HOIne Affairs regional offices as well as state
Inortuaries in the area. The reliability of these
routinely collected data was assessed.
Records of deaths of Asians, coloureds and
whites frOIn 1 July 1989 to 31 DeceInber 1989 were
included in the study. Burial orders obtained frOIn
the different ceIneteries and creInatoria in the
area were cOInpared with the routinely collected
Inortality data.
Two thousand eight hundred and thirty-seven
deaths were included in the study. One hundred
and ninety (6%) deaths in the departInent's
records could not be found aInong the correspond-
ing burial orders while 1 019 (36%) burial order
records were not found aInong the department's
routinely collected Inortality data.
Underreporting of deaths was greatest aInong
the aged (43%) and infants (39%). When this
underreporting was taken into account, the cor-
rected infant Inortality rate was 19,111 000 live
births as opposed to 14,1.
RecoInInendations are Inade for the iInprove-
Inent of the quality of routinely collected Inortality
data.
S Atr Med J 1993; 83: 597-601.
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The Authorities are very keen on amassing statistics.
They collect them, add them, raise them to the nth
power, take the cube root and prepare wonderful
diagrams. But what you must never forget is that
every one of those figures comes in the first instance
from the village watchman, who just putS down what
he damn pleases.'
Sir Josiah Stamp (1880-1941)1
J
ohannesburg, the largest city in South Africa, lies on
the crest of the Witwatersrand. With the discovery of
gold in 1886 Johannesburg developed rapidly and by
1895 it had a population of approximately 102 000.
At the beginning of this century, it covered 4,81 km'
with a population of approximately 166 000.'0' In 1970,
the Johannesburg municipal boundaries were extended
to include Lenasia, Kliptown, Eldorado Park and pans
of Northcliff. By 1989 the area was 509,09 km'" and the
population had increased to 922 264 with 66 209
Asians, 172 948 blacks, 150 674 coloureds and 532 433
whites.;
Over the past 20 years the crude death rate (CDR)
for all groups combined dropped from 8,6 to 5,1/1 000
population (Fig. 1). In 1988/89 the CDR was 2,8/1 000
population for Asians, 4,7 for whites, 5,7 for coloureds
and 6,8 for blacks*.;
The proportional monality rate (PMR), which gives
an indication of the relative impact of specific causes of
death, is the percentage of people in a given group who
die as the result of a particular cause. Diseases are classi-
fied according to the International Classification of
Diseases (lCD) chapters.7.' In the year July 1988 - June
1989 non-natural causes such as accidents, poisoning
and violence were the major cause of death for blacks
* Sowero statistics are not included in this study. Until 1986 the health
services in Soweto were provided by the Johannesburg City Health
Department on an agency basis.
